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LV EDVHG RQ WKUHH PRGHOV ,QIUDVWUXFWXUHDVD6HUYLFH ,DD6 3ODWIRUPDVD6HUYLFH 3DD6 DQG 6RIWZDUHDVD
6HUYLFH6DD67KHVHVHUYLFHVDUHFXVWRPLVHGDVSHUXVHUGHPDQG&ORXGFRPSXWLQJPRUHSRSXODUO\UHIHUUHGDVMXVW
WKHFORXGDOVRIRFXVHVRQPD[LPL]LQJWKHHIIHFWLYHQHVVRIWKHVKDUHGUHVRXUFHV8VXDOO\FORXGUHVRXUFHVDUHQRW
RQO\VKDUHGE\PXOWLSOHXVHUVEXWDOVRG\QDPLFDOO\ UHDOORFDWHGDVSHUGHPDQG7KHVWRUDJHRIGDWD LQWR WKHFORXG
UHGXFHVWKHEXUGHQRIVWRUDJHDQGPDLQWHQDQFHRIGDWDRQWKHXVHU7DNLQJLQWRDFFRXQWWKLVWUHPHQGRXVJURZWKRI
VHQVLWLYH LQIRUPDWLRQRQFORXGFORXGVHFXULW\ LVRIYLWDO LPSRUWDQFHIRUHQWHUSULVHV7KH IDFW WKDW WKH LQIRUPDWLRQ
RZQHUVDQGWKHYHQGRUSURYLVLRQHGFORXGVHUYHUVDUHQRWDSDUWRIWKHVDPHWUXVWHGGRPDLQPD\SXWWKHRXWVRXUFHG
GDWD DW ULVN7KLV JURZWKRI FORXG VHUYLFH XVHUV KDV XQIRUWXQDWHO\ EHHQ DFFRPSDQLHGZLWK D JURZWK LQPDOLFLRXV
DFWLYLW\ LQ WKHFORXG0RUHDQGPRUHYXOQHUDELOLWLHVDUHEHLQJ LQYHVWLJDWHGQHDUO\HYHU\GD\0LOOLRQVRIXVHUVDUH





7R HQVXUH VHFXULW\ GXULQJ LQIRUPDWLRQ UHWULHYDO ZH DUH HPSOR\LQJ D VHDUFKDEOH HQFU\SWLRQ PHFKDQLVP ,Q D
VWDQGDUGVHDUFKDEOHHQFU\SWLRQVFKHPHDQLQGH[LVFUHDWHGIRUHYHU\NH\ZRUGRILQWHUHVWDQGLW LVDVVRFLDWHGZLWK









VHDUFKLQJ LQSXWV H[DFWO\PDWFK WKHSUHGHILQHGNH\ZRUGVRU WKH FORVHVWSRVVLEOHPDWFKLQJ ILOHVEDVHGRQNH\ZRUG
VLPLODULW\ VHPDQWLFV ZKHQ H[DFW PDWFK IDLOV (GLW GLVWDQFH LV XVHG WR TXDQWLI\ NH\ZRUGV VLPLODULW\ DQG IRU WKH
GHYHORSPHQW RI D QRYHO WHFKQLTXH LH D ZLOGFDUGEDVHG WHFKQLTXH IRU FRQVWUXFWLQJ IX]]\ NH\ZRUG VHWV 7KLV







ELW LQSXWEORFN LV UHIHUUHG WRDV WKH VWDWHDUUD\%HIRUHDQ\ URXQGEDVHGSURFHVVLQJ IRUHQFU\SWLRQFDQEHJLQ






IRFXVHG RQ HIILFLHQF\ LPSURYHPHQWV DQG IRUPDOL]DWLRQ RI VHFXULW\ GHILQLWLRQV 6HDUFKDEOH HQFU\SWLRQ¶V ILUVW
FRQVWUXFWLRQZDVSURSRVHGE\6RQJHWDOLQZKLFKHDFKZRUGLQWKHGRFXPHQWLVHQFU\SWHGLQGHSHQGHQWO\XQGHUD




































DQG FRPSXWDWLRQ7KLV LV SRVVLEOHZKHQZH HQDEOLQJ HQFU\SWHGGDWD VHDUFK)RU WKLV WKHUH H[LVWV DPRGHOZKHUH
&63¶VFDQSDUWLDOO\DFFHVVWKHGDWDZLWKRXWKDYLQJWRXQGRWKHHQFU\SWLRQ8SGDWLQJTXHU\LQJRUVKDULQJDGDWDVHW
ZLWKRXWOHDNLQJDQ\LQIRUPDWLRQWRWKHFORXGSURYLGHULVSRVVLEOH








1RZ WKHHQWHUSULVHDGGVXVHUVZKRDUHDXWKRULVHG WRDFFHVV WKHLUGDWD 7KHXVHUHQWHUVD VHDUFKTXHU\ IRU ILOH
UHWULHYDO7KHWUDSGRRUIXQFWLRQLVDSSOLHGRQWKHVHDUFKZRUGVDQGFRPSDUHGZLWKWKHH[LVWLQJNH\ZRUGWUDSGRRUV
7KH UHOHYDQW PDWFKLQJ ILOHV DUH UHWULHYHG DQG WKH XVHU VHOHFWV KLVKHU ILOH RI LQWHUHVW 7KH VHOHFWHG ILOH LV WKHQ
GHFU\SWHGDQGPDGHDYDLODEOHIRUWKHXVHU









RQZL )RU H[DPSOH IRU WKHNH\ZRUG$33/(ZLWK WKHSUHVHW HGLW GLVWDQFHRI  LWV IX]]\NH\ZRUG VHW EDVHGRQ
ZLOGFDUGV FDQ EH FRQVWUXFWHG DV 6$33/(   ^$33/( $33/( 33/($33/($3/( āāā$33/($33/
$33/(`7KHWRWDOQXPEHURIYDULDQWVRQ$33/(FRQVWUXFWHGLQWKLVZD\LVRQO\LQVWHDGRIîDV
LQ WKHDERYHH[KDXVWLYHHQXPHUDWLRQDSSURDFKZKHQ WKHHGLWGLVWDQFH LV VHW DV)RU DJLYHQNH\ZRUGZLJHQHUDOO\
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VHFUHWNH\VNVKDUHGEHWZHHQGDWDRZQHUDQGDXWKRUL]HGXVHUV7KHGDWDRZQHUHQFU\SWV),'ZLDV(QFVN






7KH XVHU FDQ WKHQ GHFU\SW WKH UHWXUQHG UHVXOWV DQG UHWULHYH UHOHYDQW ¿OHV 7KH WHFKQLTXH RI FRQVWUXFWLQJ
VHDUFK UHTXHVW IRU Z LV WKH VDPH DV WKH FRQVWUXFWLRQ RI D NH\ZRUG LQGH[ 7KXV WKH VHDUFK UHTXHVW LV D































WDNH XS WKLV SURMHFW +LV YDOXDEOH JXLGDQFH DQG WLPHO\ VXSSRUW ZLWKRXW ZKLFK ZH ZRXOGQ¶W KDYH EHHQ DEOH WR
FRPSOHWHWKHSURMHFWFDQQRWEHIRUJRWWHQ
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